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A ct>nputer-assisted instructional (CAI) prograa is 
being used at the University oiE Michigan School of Dentistry, to aid 
in the teaching of oral diagnosis to dental students. The prograa is 
designed i:o simulate a real life situation--i,e • » the diagnosis of 
patient illness-vhich would not' be otherwise available to the student 

/and to deiibnstrate to the dental student the n^eed for correlating?) a 
thorough case history with a clinical exasination and laboratory 
tests* The coBputer program is branching and non-linear, with a saall 
specialized dictionary. It provides the stu<^ent with a series cf 15 
case histories and a list of laboratory studies fro« which to choose* 
For each casfe^. the student receives and verifies the*resqlts of the 
tests fie specifies and then makes a diagnosis. Field test results 
show that the program meets student needsr saves them time/ and that 

'they prefer 'the CAI mode. At the suggestion of the students^ plans 
are being made to expand the prograa to include a greater number and 
y^ariety of cases and %o offer more difficult chjJLlenges. 
(Author/LB) * 
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COMPUTE AIDED INSTRUCTION ATfD PROBLEM SOLVING 
IN THE TEACKIKG OF ORAL, DIAGNOSIS* 
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introduction , . . . , 

One of tHe areas that computer-aided-instruction hais beon shown to be 
effective is in the area of simulation pf real life situations, "These situfiitions 
generjally include cases that would be too expensive to provide actual experience 
for the student, cases in which the time allotted to fully aS'Senble all the data 
and complete tests is much too short, or t>iose situations where the ^experience 
cannot *be provided to, the student because it is not available when needed, ^ 
These conditions are' frequently the situation in the field of dentistry. -Time 
is at-^ a premiwi during the educational process of "th^ dental student, sHe is in- 
class or latoraiory generally^^ eight hours/ five" days a ^/eek. Thus, the process 
of scheduling educational experiences, the expense of providing them anpl the ^' 
time span in which they aV*e allotted can be difficult ^o arrange*. As a result, 
many diverse real life situations " cannot be experienced currently by dental 
students, because patients .with the appropriate illnesses are not available at 
the time the student need^ the experience.^ This paper describes one effort to 
(jlevelop an effective, computer program to supply these experiences.- 

Review of Literature 



Computer sjmiilat -.on ,in^ the teaching of Oral Diagnosis is limited to on?.y a 
halffdozen courses ' * and these are taught in but/ a handful of schdpls. . 
l^edical schools are soKiewhat ahead of dental schools in the use of simulation 
of mbdical diagnosis ^, hiit so far^as dentistry is concerned, there is no wide- 
spread use of this technique 'in the critical area of dental education:'^ oral 
diagnosis. By combining lectures and seminars with the computer,- and by 
limiting the mati^rial to a limited area of knovfledge,^ a realistic situation, 
relating t^ a patient, can be presented to the student. ; " 



^1 



^ * Tlic vork^^^^ here was supported In part by 'grant number 5DC8«PF:01220-^^ 

Q of thf? Dcpartm^^^^ Bureau of Health Manpcwqr Educjit ion* , 



About two years ago > we began vork on a CAI pixgram dysignsd to 'provide . 
supple^iental experience to the dental students' in ithis particular area. Vfe ^ 
sbon^discovered that the field, of oral diagnosi's encompassed' a fairly vide 

-area vlth many inherent proble^a?^ ""Among these probl^s were those connected 
with patient histoiy taking, vith its many ramifications, and the corresponding 

computer- problems of -student- response-processing. ye_therefore nsrxQved J_h§_ 

field and concentrated initially on the laboratory stu^Jies and diagnosis 
portion, saving the oiher parts for future developments. 

The objectives of the program were (l) .to demonstrate, to'^t he student the . 
need , for obtaining a thorough case history, correlating the history-vith the 
clinical examination and the ordering of appropriate laboratory studies to 
provide adequate answers for a diagnosis and (2)' to provide a realistic 
situation In vhich dental students could practice their newly acquired . 
knowledge . •. * - / . ^ ' 

The program is organ! zgci with material selected from actual cases in the* 
files of the oral diagnosis- department • Th,e health questionnaires used with 
each case are' exact copies of those filled out by the patient. Thus.^attual . 
case histories and participation by the student form a realistic situation for 
the studeht. The (questionnaires are handouts to the student- to Jot djjKtf^ • 
pf^rtlnent. details and, at the sai^e time, give the student practice-^n inter- 
preting signs and symptoms from a lay terminology standpoint (which can be most - 
interesting and frustrating). To complete the information given . initially to 
the student, 2x2 color slides of the pertinent clinical areas of interest are 
furnished^ plus the chief complaint 'and the-present illness. These latter 
two pieces of information are findings a student would get by taking a patient 

[history and Initially talking with the patient. ^ v--? 

• Example l.shovs a portion of one. of the cases. Vke cases, themselves ^ are 

.structured in an e"4sy-to-dif ficult s6ale, to. build- up the confidence in t'he 
weaker- student and, at th'e-same time, -offer a challenge to the more advanced 
student. After assimilating the initial information^ the ^^u^^at is niven a 
list of laboratory studies, to choose "from This list of studie^\i^^kep^ 
throughout the program, but is diversifred enough to ,opv^r all caises. The object, 
is to. leAve enOi:2gh>a inql^iry open to the student and still keep thTSf ^ 



list a reasonabie lencth. The lists of jJossible laboratory studies and ^ 

•diagnoses are' presented by the computer in *eaoh case, This is done on purpose* 

We have fo\ind, jfrom other programs , that students become .exceedingly frustrated 
* , . ' ' ■ . «. 

,by continuously having to sort throu^rh sheets of adcreptable answers. 

■ ' . ,« 

For each laboratory study selected,- which is appropriate to the case^ 

complete test results, are given in a form compat able' with an actual laboratory 

report, along with the significance of its results; in terms of the patient 
.history. The student must then verify tha^th^¥e~r^^^ — 

or abnormal. If he is correct in hi% answer, the computer, reinforces the. 

decision with confirming evidence. In. the (beginning cases, the type of 
■ infbrmation which can.be gleaned from a pai-ticular test is detailed and its' 

^Significance is explained. ^ 

If tJie student claims that the test values/ are normal and they are not, 

both patient values and normal values are displayed so that the student may. 

now compare the two sets. The program thu$ forces the student to learn these - 

values because he knows that the test is u^ed in later cases. In any case, 

* - ' . ' 

he is not allowed to go further without a verification of the test results or 

a.^comparison of the test results with normal values, plus an explanation of 

the importance of the test • - 1 

If the test selected is unsuited to the| particular case, the program . 

^expilains why the test , is not pertinent and piWides additional information 
as a hint to guide' the student. The hint usually Consists of a sumirfary *of the 
pertinent details, especially in the beginning cases. In some of the later 
cases, the stu^^Vit should know better and- the jprogram reminds him. 

Uhen the I'student feels he has enou/*h information to make a diagnosis, ' 
he signals^the computer that he is ready rnajke a diagnosis. The computer 
checks to see if he has selected, all the /pproi>raite tests so that he has 
sufficieht infonnatlon to make a diagnQSis. ijp all the pertinent.' tests have 
not been selected;; tfie student i's locked out of making a diagnosis and is 
informed that he has not selected ^11 the relevant sWd'ies. \7hen all the 
proper stud:^-es have 'been, ordered and'the necessary infoirmation gathered the ■ 
sttident is asked to make the final diagnosis, | If the student's answer Is not . 
correct, all the infortnation fs summarized ancjl deductions are madf;. The 
student is again asked to make a dit gnosis. When, the case is correctly r v' 

Jdentified^ a*ccrapl<^te surimary ia presented. 



The case, siuninary* presents all the pertinent details/and their signifi- 
'•canqlei to the case,. Also, any extraneous information that Vas presented in 
the case" is explained; The student is told that these details often'come 
■ from- the ■ way the patient filled out the health questionnaire, and really" 

have, nothing to do with the case/ A brief description, of- what actually 

* * ■ ■ ■ ■ * 

transpired -for the pa'tient and the results obtained, is given. Thje program 
' lirJits itself to laboratox'y studies and diagnoses and refrains from involye- 

- ■ ment -with treatment - planning ^and the treatment it self, le aving the s e^ to - 

future programs. , • \ ' . { - 

The current program is a branching,, non-ijlinear -program. with a small 
specialized dictionary that respond^ to a''limited number of non-ambiguous 
requests and keywords; 'The student is allowed to backtrack to refresh his 
memory on the chief complaint and oral examination. Current efforts are in 
the direction of making the program completely table driven and expanding 
the dictionary. \ ■ , ^ ^ 

Results ! ^ 

A pilot study of approximately ten students was conducted on the original 
pr6grajn which contained five cases* A course specif Ic evaluation questidnnair 
filled out by the students, provided a wealth of information for diagnosis of 
problems and provided a subjective evaluation of the, program, The student 
evaluation form (see Figure l). asked the students to determine (l) how well 
they felt the program was meeting their needs, (2) ,wha^ their reelings were 
about CAI vjersus seminar methods and (i3) to get general commehts for improve- 
ments*/ The! program was revised on the basis of the critique and-run with 150 
' students , again with a course specific evaluation questionnaire , 'The results 
of the questionnaire ar,e shown in Figure 2 and ov^erwhelmingly show that the 
students prefer the CAI mode of presentation. The currisnt version has been 
expanded three-fold and most of the student suggestions have been implemented. 

The general comments . of , the students indicated that they wanted more 
cases, Increased difficulty and greater variety. Thej^ also "enjoyed going at 
their own pac^^van^ there was no '^f ear of making a fool of oneself /' 

Clinically, the program ha^ had a -significant impact on lessening the 
teachinfi load. Previously, seminars and classes were 'given explaining ti^e^, . 
procedures./ jStudents were then , taken to the hospital and were' given cases in 



which' they Ijad-tc ordeV latoratory studies and^ determine the diagnosis of the 

patients. The instructor at tfi,e Hospital spent much of his time reeducating and' 

reeKplaihing the ^[jrpcedares to the .cias$»' Thie* students were liot. relating 

didactic 'studies to the real life situation. • • 

Current obsbrvatiohs by the clinical staff reveal that -the ajnount of . - 

* reemphasis time. and the number of simple questions students ask in the clinic 

situations have dropped considerably. This has alloyed more time for inter- 

pretation and synthesis of clinical material. The .time spent on the computer ' ; 

J ' . ^ ' ■ ^ C ~' "~- . 

- program has ^iven the^ students the intial contact and experience they need to 

intelligently' order the appropriate laboratory tests. In monitoring the 
students requests for laboratory studies and the diagnosis given, clinic / 
instructors hear^the students. say that theii; current case ^is often similar to 
those they had previously seen in the computer program. 

' Summary ' ' , ' / - . v 

By carefully choosing the , subject area and limiting it in scope, ve have 

provided a realistic learning experience for dental studei)ts. The computer 

sijflulatipn combined material from- actual case histories, realistic .patient 

health questionraires and 2x2 slides of the relevant areas into a compact 

■' ' • ' 

effective pro£.':'irv^ It has shifted the information passing mechanism from the . 

iilStructors, ' 'shoulders tp the-^cpmputer , , As a result, clinical instructors have' 

- more'time to didcuss the merits- of the cases and work with the student's. 
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. (Tho -Chief Cc:.i^i:dr.t:' its Oivon). 

, -CASE #5: A 21 VL^^rr OLD. CAUCASIAN MALE PRESENTS^^ H^^^^ TO - 

YOUR OFFICE FOR- "GET-PII.-G MY WISDOM TEETH OUT. I HAVE BEEN CUTTING 
.ynih TOOTHFOR THE LAST SIX MONTHS AND NOW ^IT is ALL , SWOLLEN , AND 
SORE.' MY ENTIRE LOWER -JAW HURTS ON THAT SIDE AND I CAN 'T EAT OR 
0]PEN MY MOUTH." 

- NOW. LOOK AT THE HEALTH ^QUESTIONNAIRE FOR CASE-^S. PRESS THE 

"CARRIAGE RETURN" KEY mm l^^Y . (The compu'td'r w^its until the ' 
■ ^ ^ Student, signals he is ready and then presents/tHe clinical ' 
exart^i nation) .' ' ■ , ! . 

THE CLINICAL EXAMINATION IS UNREMARKABLE EXCEPT FOR THE.ARE^ 
. OF TI3E CHIEF COMPLAINT. WE SEE #17 IS MESIALLY INCLINED WITH SOME 
■ OF THE CUSPS PROTRUpiNa -'fRpOUGH RED AND INFLAMMED GINGIVAL' T>ISSU^. 
^^..-THE -ARCA..jrs ^ SWOLLEN. #16 IS EXTRUDED AND-'iMPINGiNG . 

UPON ^HE. ED^MATOUS U)WER 'SOFT TISSUES ^ OTICATE .A SOFT 

TISSUE FARTJAL IMPACTION OF #17 AND AN , EXTRUDED , FUSED JROTTED "^6 . 

- TREATMENT ' ^^ULD BE IRRrGATl^N: OF 'JhE ; PkfilGORONITIS AND EXTRACTION ' 

- O.F #16. AFTER THE INFLAMMATION has; SUBSI.DED>HEN EXTRACTION OF 

, . jl?-.: ■ -AS YOU TURN OFF, YOUR OPE.RATORY LIGHT, YO^U'^NOTICE SOMETHING 
AIK)UT ' YQOR -PATIENT'-S -EVESSJIIICH YOu' DlbN"T SEs' UNDER. ARTIFICIAL 
•LIGHT. IN THE NATURAL LIGHT YOU SEE A COLORATION OP THE SCLElVi 
V OF THE EYE. .IN DIRECT SUNLIGHT- YOU OBSERVE A GREEISH-YELLOW TINT. 
* (LOOK CAREFULLY AT SLIDES 12 AND. 13. YOU SEE THE .PATIENT IN ' " 

THE FIRST SLIDE. AND THE SECOND SLJ0E SHOWS THE PATIENIV^ND YOUR ' 
; 'BRO^^ l^yiiO PA^TNEIO . ^ THIS AL^^T^^^^ SV^TEMIC I'I^LEM WHICH 

: COIJ^W iiAVli A^IAJOR niJAlUNG ON Yp4 TREAT^tENT pLAN AN 
y_^im'^^ TMPdrifAI^T ' ^ 



STUDIES. (TYPE NONE IF THERE ARE NONE OR IF YOV ARE FINISHED.)' 
. (1) V.p.R.L. 

(2) C.B.C. 

(3) COAGULATION SERIES 

(4) CULTURE . • " 
.' (5) EXFOLIATIVE CYTOLOGY • , 

• (6) SIMPLE UIIINALYSIS' * 
(If the st'tident selects V.D.R.i/., Test Hi the res 

THERE IS NO NEED TO CHOOSE THIS TEST. PLEASE ORDER ONLY ^ESTS 
WHICH RELATE DIRECTLY 'TO THE PROBLEM. OTHERWISE IT WILL COST T^^E ' 
PATIENT MONEY AND THE LABORATORY TIME ^JHICH COULD BE SPENT 0^1 \ 
PERTINENT TESTS. •■ ', 

, '• , -■ , / ' ■ \ ' 

(li: the student , selects C.B.C. / Test 'jJ2, the response" is :°) \ 

■ ■ . ■ - ■ . - - ■ ' ' \ 

; " ' THI^ IS A . GOOD TEST BUT DO , YOU J^NOW VniY YOU, ARE ORDERING IT? 

LET ME GIVE YOU THE RESULTS AND^^HEN WE CAN HULL THEM AROUND IN 

OUR •MINDS TOGETHER. ' • 

WHITE BLOOD CELLS 15 , OOO/Cu" . M:-1. . " 

RED BLOOD CELLS . 5.04 X lOVCU-f-W. j . v. 



■ HENJATOCRIT-PLAS.MA IS... i AO'i . .. , 

MARKEDLY ICTERIC- • - ' ' ' ,■ . 

HiSMOGLOBIN . ' . ., " 16 GM/100 CC. 

■ ; ■ . • .' ' ~' - ■ ■ ' 

M.C.V. imhU CORPUSCULAR -,j8 8 
. VOLUME) ■ - ■ " ; 

- {otc.) _ V . ' ^ 

(If the stuqicnt typcfs^ 'Mione*' without selecting the portinont t<2Gts 
(2 and i) the roi^poriBo 13:) ♦ t> 

YOU flAVK ^S^OT fiELEGTnO Ai.L THfi PlJRTINRt4T TESTS , 



V 



FIGU^l . 

1. Take the role of a student offering a critique of the presoni: 
progriim. What single rccomme^.dation would you laake to the . ^ 
""faculty author that would bQ most positively contribute to the ■ 
effectiveness and/or interest of the program* 

!!• Taken as a whple, did<tHe unit serve a useful instructional function? 

III. Did you, find the unit in€eilectually stimulating and interesting? 

IV. Seminars have been used as an alternative to the present method 



. to serve the same instructional purposes. Which method do you 

' #^ - ' • ' • ' . ■" ■ 

personally prefer? 

• . . * ,'■ • ■ 

V. ' How effectively was your time utilized in terms of the amount 

loarijod in the time expended? ' , 

The next two items are statements taken from the course objectives. 
The student was asked to subjectively evaluate how v;ell he thought these 
objectives were met. * 

VI. Given data from the health questionnaire and clifiidal findings / . ' 

/ ■ , ■ — ^ ■ _ ■ ■ _ - 

state what laboratory studies are -^ndicc^tod. * * 

VII. Given results of laboratory studies and' ass^uminy other data, from 

• ^ the health quo^.tionnaire and clinical fii\dings/ make a diagnosis * 

VIII. V?as any material presented v;hich you think might better be 

. offered by another method? If so , plcase^identify and explaiVi,. 

IX. Do you think that other n!aterials or . techniques (in the sense 

' of kinds of questions , approaches) could have been incorporated 



into the present jprogram? 



TiGURE II 



- 4 , - 

!• Response 77* (61) 

NA . ' . 22% (18) 

\ ■ , ' ■■ ' • ■ 

II. DeciclecUy yes - . 60% (48) 

Yes ^ , 39% (31) 



Uncertain 

No ] . • 

Decidedly no 

NA 

III, Decidedly yes 
Ves 

Uncertain ■ \ 

No 

Decidedly no 
NA 

IV Definrtely CAl program 
CAI program 
Uncertain . 
Seminar ' ^ 
Definitely seminar 
NA , 

V. Very effectively 
Effectively 
Uncertain 
Ineffectively 

' Very ineffectively 
NA 

VI. Definitely effective 

Effective L 

Uncertain 
Ineffective 
Definitely ineffective 
NA ' 

VIX, Defintiely effective 
Kffeet'j.ve 
Uhceriuiin 

fneffectivG ,~ 
Definitely inoffdctive 

.VIII. yes 

Uncertain 
NO. • 
..NA 

IX. Vos . 

Uncfsrtain 
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